I. INTRODUCTION
The theory of Fourier signal analysis is extensive and has proven fruitful to a variety of applications [1, 2] . One such application is the interpolation of a continuous time signal from a given set of samples. The Shannon sampling theory establishes that a bandlimited continuous time signal can be completely represented by a set of equidistantly spaced signal samples. In turn, the continuous signal could be recovered from this set of samples via sinc interpolation, i.e. a linear filtering of the sample set with a sinc kernel that is infinite in extent.
When the set of samples is periodic, the use of an alternate kernel is known to equivalently accomplish the interpolation of the corresponding continuous signal. This was the result recently reported in [3] . The sinc interpolation of discrete periodic signals is then equivalent to a circular convolution of the periodic sample set with the alternate kernel -the Fourier series kernel. This method of interpolation of discrete periodic signals has been studied in [4] .
The Fourier series kernel has been reported in [5] . It contains several "indeterminate points", i.e.
points at which the function takes an indeterminate form (like 0/0), for which the interpolation cannot be numerically implemented directly. By applying the operation of Fourier series expansion on our signal, a numerically stable form of this interpolation can be obtained.
II. A NUMERICALLY STABLE FORMULATION
The sinc interpolation formula for discrete signals as presented in eqn. (1) 
where x(nT) are the uniformly spaced samples of a band-limited signal x(t) and where T is the sampling period such that 1/T is larger than twice the highest frequency contained in x(t). The result given by eqns. (6a) and (6b) in [3] is the expressing of eqn.
(1) as a finite summation when the signal x(t) is periodic. In this correspondence, periodic signals will be indicated by the use of a tilde (~). The results from [3] are The discrete Fourier transform pair for N point sequences is given by [6] 
and it is noted that any DFT coefficient can be represented in polar form in terms of its magnitude and phase:
where the phase of the DFT coefficient, ∠ X(k),
The general sinc interpolation expression for complex (as well as real) discrete periodic signals can be formulated into a numerically stable expression as given below For real-valued ~( ) x t eqn. (5) is refined into the following form: (6) is expressed in the same manner as the harmonics form of the trigonometric Fourier series [7] .
The refined sinc interpolation expression above clearly yields an alternate representation of the IDFT formulation. Specifically, by letting t = nT in eqn. (6) it is shown in the appendix that 
where B(k) and Q have been defined in eqn. (6). overall computational cost could be reduced when interpolating through "special length" sequences for which many fast Fourier transform algorithms are known to exist. Ultimately, the user must decide whether the additional cost incurred by the required DFT step justifies the numerical stability associated with the formulation presented.
III. DISCUSSION AND CONCLUSIONS

It
APPENDIX
The discussed equivalence of the relations listed in eqns. (5), (6) to eqns. (2a) and (2b) will now be shown. The relation between eqn. (6) and the IDFT formulation of eqn. (7) will also be shown. The derivations for the N odd cases are omitted but are very similar to those for N even.
The difference between them is that there is one additional term in the derivations for N even (due to the k = N/2 index) that is not present in the N odd derivations.
The derivation of eqn. (5), which relates the numerically stable general sinc interpolation formula for complex signals to eqns. (2a) and (2b), is now shown. Begin by writing the result in eqn. (5) for T = 1 and expand terms for the N even case: (5) is obtained.
The expression given in eqn. (6), which refines the general sinc interpolation formulation for the case of real-valued signals, is now shown. Beginning the N even derivation, eqn. (6) is written again and expanded as follows: 
The N even case of eqn. (7) is also similarly derived. Begin by expanding terms in eqn. (7) ( ) ( ) ( ) cos ( ) Finally, the four terms can be combined into one summation which yields the result to be shown, that is 
